INTRODUCTION
Hand burns predominantly affect children and young people and have serious social and financial implications. Though hands constitute only 2% of total body surface area (TBSA), they represent 60% function of upper limbs. Tredget 1 stated that 54% of hand burns occur in patients with less than 15% TBSA burned. Hands are third most frequent sites of burn scar contracture deformity. 2 Despite increasing sophistication in the overall management of acute thermal injuries, contractures still occur and are the most common cause of contracture in the hands, 3 leading to functional and aesthetic morbidity. In major burns survivors, quality of life is, to a large extent, proportional to the functionality of the hands. Contractures in hand occur in fingers, dorsum, palms and interdigital clefts either singly or in more than one of these sites. Most of the literature on long-term outcome after hand burns focuses on techniques for correction of scar contractures. Published studies on functional outcomes are not too many. Keeping that in mind, we conducted a prospective study at MGM Medical College, Aurangabad in the Department of Plastic Surgery. Our aim was to assess:
• Functional score before and after surgical correction of the deformity.
• Whether time since burn injury affected the change in functional assessment score. Due to thinner skin and slower withdrawal response in children, deep burns occur in them at lower temperatures. 4, 5 However thicker adipose layer protects deeper tissue and makes excision of full-thickness burns easier in children than in the adults. 5 We used McCauley et al. 6 classification of burn scar contractures, which is as follows:
• Symptomatic tightness but no limitation in range of motion; normal architecture.
• Mild decrease in range of motion without significant impact on activities of daily living; no distortion of normal architecture.
• Functional deficit present, with early changes in the normal architecture of hand. 
MATERIALS AND METHODS
A prospective study was conducted at MGM Medical College, Aurangabad, Maharashtra, between 1st July ORIGINAL ARTICLE 9 The QuickDASH consists of 11 items from the original DASH. Each item has five response scores and the scores for all items are used to calculate a scale score ranging from 0 (no disability) to 100 (most severe disability). Data were analyzed statistically. Patients were followed up for one year to see the overall outcome.
RESULTS
Twenty-four patients underwent a surgical correction and functional assessment. Patients were followed up postoperatively at 6 months, and 1-year interval. Minimum age of the patient was 2 years and a maximum of 60 years (average 18.8, SD +/-11.09). Nine patients (37.5%) were 12 years and above and 15 patients (62.5) below12 years in age. Thirteen patients were male and 11 female ( Table 1) . The study group was divided into two groups for calculating quick DASH: Group 1-those below 12 years and group 2-12 years and above. The right hand was involved in 10 patients, left hands in 7 and both hands in remaining 7. Average total body surface area (TBSA) burned was 10.15% (range 1-50%). Sixteen patients had sustained flame burns. Rest were caused by contact thermal injury, scalds and cracker blasts. The average time of presentation after the injury was 4.57 years (range 2 weeks-26 years). Thirteen patients (54.2%) presented within 1 year ( Table 2) . Further groups were made for patients as early group who presented within 1 year of burns and the late group who presented after 1 year or later.
QuickDASH scoring was done for 15 group 2 patients (12 years and above). Mean preoperative QuickDASH score in this group was 19.60 (SD+/-18.19). Scoring was repeated postoperatively at 6months and at the end of one year (Table 3) . QuickDASH score at 1 year had significantly improved to 5.14.
Outcome assessment was compared between patients in the Early presentation group (<1year) to the late presentation group (> 1 year) ( Table 4 ). The degree of improvement in the QuickDASH score of the affected hands did not show any statistically significant difference between the two groups (p value -0.034 ).
All patients underwent contracture release and full thickness skin grafting, with K wire fixation. The majority had good to excellent TAM as per the Johnson et al .10 classification (Fig. 3) . TAM was assessed in all patients in all digits. Mean and standard deviation of TAM was calculated preoperatively and postoperatively at 3 months, 6 months and end of one year (Table 5) . Preoperative Mean TAM was 125 and it improved to 225, which represents an excellent outcome (Figs 4 to 7). The degree of improvement of mean TAM was compared between patients of early presentation (<1 year) and those of late presentation group (>1 year) ( Table 6 ). The difference in the improvement of mean TAM between the two groups was not statistically significant (p >0.05).
In all patients, K wire was used for maintaining the functional position of the hand. The first web space angle and Kapandji score 8 improved in all patients, both early presentation and late presentation groups. Complications observed in this study included partial skin graft loss (4 patients), which was treated successfully with regrafting. Other minor complications were pin tract infections (managed with oral antibiotics) and hypertrophic scar (managed with scar massage and silicone based ointments) ( Table 7) .
DISCUSSION
This study was specifically designed to assess the functional outcome of postburn deformities of fingers and to find out the change in functional score over a period of postoperative follow up. The burns of the upper extremity need to be considered in the context of the whole patient.
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It is evident that hand burns and hand function cannot be evaluated in isolation. The shoulder, axilla, elbow, and wrist play a significant role in determining hand function. Subjects in this study had a mean age of 18.8 years. 37.5% of the patients were under 12 years old. This high susceptibility of pediatric age group patients to thermal injuries is consistent with other published studies, where the incidence of burns was high in children aged 11 years or less (77.9% and 50%, respectively). 12, 13 Majority of patients (66.7%) in our study had sustained domestic flame burns. Similar observations about domestic accidents as a cause of burns have been made by others. 13 Nearly 54.2% of patients presented within one year and rest after one year. All underwent reconstructive surgery. Our results showed that functional outcomes were good to excellent (as assessed by TAM and Quick DASH scores) in all patients and there was statistically no difference in the degree of improvement achieved, irrespective of whether the patient had come within one year or after one year after sustaining burns. Gokalan et al. 12 however reported that early reconstruction gives better results in the form of greater improvement in range of motion. Zuijlen et al. 14 got results similar to our study.
They analyzed hand function by using the seven objective test criteria (7-OTC) as described by Jebsen. 15 Also
Mohammadi et al. 16 reported in their paper that there is no statistically significant difference in functional outcome between the two groups of early and late grafting in terms of deformity severity, scar formation, sensation, major activities, and overall satisfaction. They used the DASH score to assess the hand function. In our study, though Kapandji score 8 and measurement of 1st web space angle (to assess apposition and counter-apposition of thumb) were recorded in most patients, it was not used in scoring. Grip strength and key pinch could not be done because of technical problems. The factors that did not influence the result of the surgery or improvement in the degree of improvement of score included age, sex (in QuickDASH) and most important, time elapsed since the burn injury. Karemer et al. 17 made similar observations in their paper, but they had used a different grading system for assessing hand function (Normal, Functional and Unsatisfactory for describing a range of motion and functional activity). Many studies have used TAM, Grip, Key and Pinch Strength measurements for assessment of long-term outcome after burn injuries. QuickDASH score has been used less frequently. Authors believe that the QuickDASH scoring system is quite reliable and sensitive to assess, monitor and rehabilitate the upper limb after burn injury. The reliability and validity of the QuickDASH was tested in the patients with upper limb burn injury by Wu et al. 18 , in a recent study and they found it a consistent, reliable and sensitive tool. QuickDASH also gives information for planning surgical treatment and rehabilitation to achieve normal or near normal hand function.
The study is limited by its small sample size. Measuring each joint in 2 planes of motion produces an enormous amount of data on a small number of subjects, which reduces the power of the study. We simplified the data by using the TAM which was introduced by the American Society for Surgery of the Hand (ASSH).
But it is open for the criticism as to whether a digit of 90° of flexion and -45° extensions can be considered the same as a digit with 45° of flexion and zero extension. As per the study done by Johnson et al., 10 rating scale established for tendon injuries in fingers 19 is applicable to burned hands as well. In this study the mean TAM for all fingers of the hand was <180° at preoperative assessment. Lower scores were observed in the thumb (110.62) and little finger (134.5). Mean preoperative TAM for all the digits in 24 hands operated was 156.4°. This is clearly a significant functional loss, and surgical reconstruction had a significant impact on the improvement in the score to 225.3° after 1 year, which is a good outcome. 20 Barillo et al. 21 in 83 hand burns found an average TAM of 230° three months after injury. Cartotto. 22 reported mean TAM of 225° for patients with deep partial or fullthickness hand burns that were grafted.
CONCLUSION
This prospective study of 24 patients with hand burns, who underwent treatment in our center and were followed up for one year, has shown that:
• Domestic accidents of flame burns are a major cause of hand burns.
• Children are more prone to suffer hand burns than other age groups.
• The average time of presentation for treatment was 4.57 years after sustaining burns, which is rather too long.
• QuickDASH and TAM are good assessment tools to rate the function of hand preoperatively, to plan surgical reconstruction, to follow the progress of the patients postoperatively and for rehabilitation.
• Both QuickDASH and Mean TAM scores improved significantly after treatment in all patients.
• The degree of functional improvement of hands was more or less similar between those who presented early and those who presented late.
• Age and gender of the patients also did not influence the degree of functional outcome.
